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1 Introduction

In 3GPP TR 38.802, RAN1 specified the following paragraph to define RSs for CONNECTED mode RRM measurement for L3 mobility. 
	6.2.3.2
Mobility

…
RSRP(s) can be measured from the IDLE mode RS. One RSRP value is measured from the IDLE mode RS per SS block. The measured values are referred to “SS-block-RSRP”. It is RAN1’s understanding that “SS-block-RSRP” may correspond to the “beam quality” in RAN2 agreements in multi-beam case, at least in IDLE mode. 
At least one of cell-level and beam-level measurement quantities is supported for RRM reporting.


According to the above TR, we can find the following observations regarding identities of NR-SS.

Throughout the Working Item phase, RAN1 keep discussing on way of time index indication for NR-SS and design of NR-SS. However, still there is no solid agreement of beam ID of NR-SS, which is required for RRM measurement of NR-SS using L1/L3 filtering. 

Regarding properties of CSI-RS for L3 mobility, RAN1 specified the following characteristics in RAN1#89 meeting:

	Agreements:
· At least the following properties of a CSI-RS for L3 mobility can be signalled to the UE using dedicated signaling:
· NR Cell ID
· timing configuration, including time offset and periodicity
· number of antenna ports
· configurable time/frequency resource to indicate RE mapping
· configurable transmission/measurement bandwidth 
· Note: it relates to wideband operation
· parameters for sequence generation
· FFS: configurable numerology
· FFS: Spatial QCL assumption e.g. QCL between SS block and CSI-RS
· FFS: Which parameters are common or partial-common to multiple CSI-RSs

· FFS: Serving cell assists to derive the reference time of target cell in synchronous system


However, still we cannot observe any method of CSI-RS beam identification such as an explicit CSI-RS beam ID or implicit way of calculating CSI-RS beam ID from different parameters. 
Since RAN2 already discussed and agreed to have the same RRM measurement model on CSI-RS or NR-SS as belows, NR UE needs both NR-SS beam ID and CSI-RS beam ID for L1/ L3 filtering for RRM measurement. 

Agreements

1
There is an additional configurable filter per beam of the beam level measurements output from the L1 filter for the purpose of reporting beam measurement results in RRC measurement reports.

2
There is no additional specified filter between the L1 filters and cell quality derivation function for the purposes of cell quality derivation

3
Same NR measurement model is applicable for measurements performed on CSI-RS or NR-SS.
Therefore, in this contribution, we would like to make it clear the need of identities of NR-SS and CSI-RS in NR for RRM measurement, and we would inform RAN1 to take consider such need of identities for their NR-SS and CSI-RS designs. 
2 Discussion
Based on the above TR and agreements, the following issues can be discussed.
In the previous RRM measurement discussion, RAN2 can discuss what kind of identities could be included in the perspective mobility and system point of view. Currently, there is possibility to include many identities (e.g Cell, beam, TRP, zone, or something else). To minimize system overhead and UE’s decoding complexity, it is preferable to minimize carrying information in RS for mobility.
Identities in the NR-SS for IDLE/ CONNECTED mode mobility
From the RAN1 TR, cell identity is clearly agreed to be included in NR-SS. So, NR UE can distinguish NR-SS from serving cell and NR-SS from non-serving cells. 
Observation 1: NR-SS includes cell ID (or partial cell ID) 

Regarding the terminology ‘beam’ used in RAN2, RAN1 understood that “SS-block-RSRP” may correspond to the “beam quality” in RAN2 agreements in multi-beam case. And there is ‘time index’ which enables for UE to distinguish SS-blocks (Observation 2). However, it is still not clear whether the time index can represent beams or not. 
Since the design of ID for UE to distinguish beams of NR-SS is the RAN1 issue, we only focusing on the necessity of beam identification. In order for CONNECTED mode RRM measurement to derive cell measurement quantity of N best beams, NR connected UE should be able to distinguish and identify beams of NR-SS for filtering and cell quality derivation in RRM measurement, i.e., averaging ‘N’ best beam qualities. 
Moreover, in order for the gNB to unambiguously identify which beam shall be used to communicate with a specific UE, we need an identity that is unique within the cell. 

Therefore, we propose the followings related with beam identities of NR-SS

Proposal 1: NR UE should be able to identify beams of NR-SS as a unit of SS-block, with an identity that is unique within the cell so that the UE can perform RRM measurement on each cell and gNB can unambiguously identify which beam shall be used to communicate with the UE. RAN2 assumes the ‘time index’ of each NR-SS block represents such beam identity, and this needs to be confirmed by RAN1. 
Identities in the CSI-RS for CONNECTED mode mobility
From the RAN1#89 agreements, cell identity is clearly agreed to be included in CSI-RS configuration for L3 mobility. So, NR UE can distinguish CSI-RS from serving cell and CSI-RS from non-serving cells. 

Observation 2: CSI-RS includes cell ID (or partial cell ID) 

Regarding beam identification, RAN1 make it clear that beam sweeping is supported for CSI-RS, even within an OFDM symbol.  Moreover, since RAN2 already discussed and agreed to have the same RRM measurement model on CSI-RS or NR-SS, now it is clear that NR UE should be able to identify beams of NR CSI-RSs. 
Considered possible candidates of NR CSI-RS beam ID are as follows: 

· Explicit beam ID in CSI-RS signal 

· Implicit beam ID mapping using CSI-RS resource and other info. in the CSI-RS 
· E.g., CSI-RS beam ID = f (time/frequency location, scrambling ID, cell ID, …)
Proposal 2: NR UE should be able to identify beams of NR CSI-RS. The CSI-RS beam ID needs to be defined in the NR specification. 
When RAN1 discuss identities of NR-SS and CSI-RS, the above proposals would be helpful. Therefore, RAN2 shall send LS to RAN1 regarding the discussed requirements including cell and beam identities.
Proposal 3: Send LS to RAN1 regarding the discussed requirements on identities of NR-SS and CSI-RS designs.

3 Conclusion

Based on the above, RAN2 is requested to discuss and if possible note on the followings:
Observation 1: NR-SS includes cell ID (or partial cell ID) 

Observation 2: CSI-RS includes cell ID (or partial cell ID) 

Proposal 1: NR UE should be able to identify beams of NR-SS as a unit of SS-block, with an identity that is unique within the cell so that the UE can perform RRM measurement on each cell and gNB can unambiguously identify which beam shall be used to communicate with the UE. RAN2 assumes the ‘time index’ of each NR-SS block represents such beam identity, and this needs to be confirmed by RAN1. 

Proposal 2: NR UE should be able to identify beams of NR CSI-RS. RAN2 assumes the design of CSI-RS with beam ID is RAN1 responsibility. 

Proposal 3: Send LS to RAN1 regarding the discussed requirements on identities of NR-SS and CSI-RS designs.

